Effect of ADP on the rate of acetyl phosphate hydrolysis by the Ca2+-ATPase of sarcoplasmic reticulum.
Hydrolysis of acetyl phosphate is inhibited by high concentrations of Pi and MgCl2, probably due to an increase in the steady-state level of phosphoenzyme formed from Pi in the medium. A dual effect of ADP during steady-state hydrolysis of acetyl phosphate was observed. ADP inhibited hydrolysis in the presence of 5 mM MgCl2 and no added Pi, whereas it stimulated hydrolysis when phosphoenzyme formation by Pi was favored by including 6 mM Pi and 20 mM MgCl2 in the assay medium. ATP inhibited acetyl phosphate hydrolysis in both of these assay media. When phosphoenzyme formation by Pi in the presence of acetyl phosphate was stimulated at Ca2+ concentrations sufficient to saturate the low-affinity Ca2+-binding sites, ADP stimulated acetyl phosphate hydrolysis and also promoted ATP synthesis by reversal of the catalytic cycle. The rate of ATP synthesis was dependent on ADP, Pi and Ca2+. Phosphoenzyme formation by Pi and MgCl2, whether in the absence of Ca2+ and acetyl phosphate, or during acetyl phosphate hydrolysis, was inhibited by ADP and ATP. These results suggest that ADP interacts with different intermediates of the catalytic cycle and that expression of inhibition or activation of acetyl phosphate hydrolysis depends on the steady-state level of phosphoenzyme formed by Pi.